Four new limonoids, dysohainanins A-D (1-4), and two new triterpenoids, dysohainanins E and F (5 and 6), together with seven known ones were isolated from the twigs and leaves of Dysoxylum hainanense Merr. The structures of the new compounds were determined by a variety of spectroscopic methods. The cytotoxic activities of these compounds were evaluated, and the known compound ent-19-nor-4,16,18-trihydroxy-8(14)-pomaren-15-one (13) showed in vitro cytotoxicity against HL-60, A-549, MCF-7, and SW480 cells, with IC 50 values of 24.3, 28.1, 30.7, and 22.5 M, respectively. Compounds 2 and 3 were tested their insecticidal activities using brine shrimp and both of them were inactive.
Introduction
The genus Dysoxylum has a number of structurally diverse limonoids with variety of bioactivities, such as anti-feeding, cardiac, cytotoxic, and anti-microbial activities [1] [2] [3] [4] [5] [6] [7] . D. hainanense is a tall tree distributed mainly in Guangxi Zhuang Autonomous Region, Hainan province, and southern part of Yunnan province in China. Previous efforts on D. hainanense have reported a series of antifeedant limonoids, antibacterial triterpenoids, and ent-pimarane diterpenoids [6] [7] [8] [9] [10] [11] [12] [13] [14] . As a part of our ongoing phytochemical investigation on plants of Meliaceae family, four new limonoids, dysohainanins A-D (1) (2) (3) (4) , and two new triterpenoids, dysohainanins E and F (5 and 6), together with seven known ones (protoxylocarpin G (7) 15 , 22,23-epoxy-7-tirucalla-7-ene-3,24,25-triol (8) 9 , 20S,24epoxy-25,26,27-trisnor-24-oxo-3,4-seco-4(28)-dammaren-3oicacid (9) 16 , dysoxylumolide A (10) 2 , dysoxylumolide C (11) 2 , dysoxylumin C (12) 2 , ent-19-nor-4,16,18-trihydroxy-8(14)pomaren-15-one (13) 9 ) were isolated from the twigs and leaves of D. hainanense. The structures of the new compounds were established on the basis of extensive 1D and 2D NMR experiments including 1 H-1 H COSY, HSQC, HMBC, and ROESY. The cytotoxic and insecticidal activities of these isolated compounds were also evaluated. 1 ) consisting of three tertiary methyls, three methylenes (including an oxygenated one), eight methines (including five oxygenated ones), four carbons indicated a typical substituted furan ring, two olefinic carbons, and other six quaternary carbons (including two carboyl one). These data suggested that 1 and dysoxylumic acid C 6 had the identical core structure, which was elucidated extensively by the 2D NMR data (see Fig. 1 ) of 1. The linkages of the methoxy group to C-3, the 2-methyl-butyrate group to C-16, and the 2hydroxy-3-methyl-butyrate group to C-12 were determined by the HMBC correlations of protons at  Tables 1 and 2) showed that 2 was very similar to dysohainanin A (1). The differences between them were that the five-membered oxygen ring formed through C-1 and C-11 was disappeared in 2 instead of an acetyl group and a formyl group located at C-1 ( C 73.1) and C-11 ( C 69.1), respectively. The two additional substituents supposed to link at C-1 and C-11 were further confirmed by the detail analysis of its 2D NMR spectra.
The relative stereochemistry at the chiral centers of carbons C-9C-17 in 2 was determined as the same with 1 by the cross peaks observed in its ROESY spectrum. However, the stereochemistry at the other chiral centers in 2 could not be determined by the ROESY experiment. Thus, the structure of 2 was elucidated to be dysohainanin B as shown.
Dysohainanin (3), a colorless crystal, had the molecular formula of C 41 H 56 O 16 deduced by the positive ion HRESIMS. Detail analysis of its 1D NMR (see Tables 1 and 2 ) and MS data with those of 2 showed that an ethoxy group [ C 61.1 (CH 2 ), 14.0 (CH 3 );  H 4.13 (2H, m), 1.25 (3H, t, J = 7.2 Hz)] in 3 replaced the methoxy group located at C-1 in 2. The HMBC correlation of protons at  H 4.13 (2H, m, -OCH 2 CH 3 ) to carbon at  C 170.5 (C-3) strongly suggested that the presence of the ethoxy group was linked to C-3. The relative stereochemistry of 3 was deduced as the same with 2 by analysis of its ROSEY spectrum. Therefore, the structure of 3 was established. . Its IR spectrum showed the presence of hydroxyl (3448 cm −1 ), and carbonyl (1743 cm −1 ) groups. The 1 H NMR and 13 C NMR spectra of 4 showed very similarity to those of dysoxylumolide A 6 , apart from a 2hydroxy-3-methyl-butyrate in dysoxylumolide A was replaced by a 2-methyl-butyrate group 13 C NMR data of 6 have a high similarity with 3,25-dihydroxy-tirucalla-7,23-dien 7 , only with the differences of C-3 and Me-26 in 6 oxidized to ketone carbonyl and hydroxymethyl, respectively, which was confirmed by the 2D NMR spectra. Compound 6 was determined and named as dysohainanin F.
Experimental Section
General Experimental Procedures. Melting points were determined using an X-4 melting point apparatus (Yingyu Yuhua Apparatus Factory, Gongyi, China) and were not corrected. Optical rotations were determined with a Perkin-Elmer 241 polarimeter. IR spectra were recorded on a Bio-Rad FTS-135 spectrometer with a KBr disk. UV spectra were determined by Shimadzu UV2401PC. The 1 H and 13 C NMR spectra were recorded on a Bruker DRX-500 spectrometer, while 2D NMR spectra were recorded on Bruker Avance III Table 4 ).
Insecticidal Assay. Compounds 2 and 3 have been test their insecticidal activity using brine shrimp at the concerntrations of 100, 50, 10 ppm. The result exbihited that they were inactive toward brine shrimp. 19 . The test compounds were dissolved in DMSO or water and then diluted with artificial seawater to the final concentrations of 100, 50, 10 ppm (mg/L), which were added to 96-well plates with each well of 1525 brine shrimps. After cultivation under 28 °C for 24 h, the numbers of the dead brine shrimps were counted with a microscope. Each concentration was repeated in triplicate, and the control group was treated in the same way without samples. Mortality = (the mortality of the brine shrimps with sample  the mortality of the brine shrimps of control group) / (1  the mortality of the brine shrimps of control group)  100%
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